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SYSTEM AND METHOD FOR PROVIDING AN INTERMEDIARY LAYER 
FOR VOIP CALL PIPE ESTABLISHMENT 

5 BACKGROUND OF THE INVENTION 

FIELD OF THE INVENTION 

The present invention relates to communications systems and, in 
particular, to an improved system for providing quality-of-service (QoS) in a 
Voice over IP (VoIP) system. 

10 

DESCRIPTION OF THE RELATED ART 

The Internet Protocol (IP) is one of the most popular packet 
communication and networking protocols being used today. It finds use both 
on the Internet and in wide area networks (WANs) and local area networks 
15 (LANs), such as asynchronous transfer mode (ATM) and Ethernet networks. 
The promise of inexpensive voice telephony using the Internet has led to 
extensive interest in "Voice over IP" (VoIP) and "Telephony over LAN" (ToL) 
applications. In particular, several IP telephony protocols have been 
developed, including the H.323 Recommendation suite of protocols 
20 promulgated by the International Telecommunications Union (ITU), the 
Session Initiation Protocol (SIP), and Media Gateway Control Protocol 
(MGCP), to name a few. 

For example, FIG. 1A illustrates a protocol stack 100a for a 
conventional H.323 implementation over an Ethernet IP network. One or 
25 more application programs 1 03a interface to the protocol stack 1 00a. The 
H.323 layer 101a includes a control layer 106 supporting H.245 control 
signaling for negotiation of media channel usage, Q.931 (H.225.0) for call 
signaling and call setup, and H.225.0 Registration, Admission and Status 
(RAS). The H.323 layer 101a may also include a data layer 108 supporting 
30 T.120 for data conferencing. The H.323 layer 101a further implements audio 
codecs 102 and may also implement video codecs 104. An RTP/RTCP layer 
1 10 is provided for sequencing the audio and video packets. The H.323 layer 
101a employs UDP and TCP 1 12 as its transport layer, and also employs an 
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IP layer 1 14, and then, an Ethernet layer 116. Further details concerning the 
H.323 Recommendation may be obtained from the International 
Telecommunications Union; the H.323 Recommendation is hereby 
incorporated by reference in its entirety as if fully set forth herein. 
5 An important key to the development of ToL and VoIP systems is the 

development of successful Quality of Service (QoS) IP networks. Generally, 
QoS refers to the ability of a network to guarantee specific performance 
levels, related to network bandwidth, availability, jitter, security, and data loss. 
High voice and/or video quality communication requires high QoS levels on 

10 all network segments involved in the communication. Guaranteed QoS has 
been of particular concern on Ethernet LANs, both due to the bursty nature of 
IP traffic and the CSMA/CD contention protocol used by Ethernet. 

As such, telephony vendors have been developing "Quality of 
Service Ethernet" (QoSEthernet), which lies between the IP layer and the 

15 Ethernet layer in the protocol stack and which provides a guaranteed QoS. 
Thus, FIG. 1B illustrates a protocol stack 100b including a QoSEthernet layer 
1 1 5 between the IP layer 1 14 and the Ethernet layer 116. An exemplary 
QoSEthernet system is available from Path 1 Network Technologies, Inc., San 
Diego, California, and makes use of the Resource Reservation Protocol 

20 (RSVP) and the intserv process, described by the Internet Engineering Task 
Force (IETF). 

In practice, implementation of the QoSEthernet layer 115 requires 
modified application programs 103b in order to provide the required 
QoSEthernet information at call setup. That is, each application program(s) 

25 103b must be modified to provide one or more commands in addition to 
standard H.323 commands in order to invoke the required QoS. Thus, to 
support QoSEthernet, a user must not only implement a QoSEthernet layer 
but also change applications programs, such as telephone, fax, and the like. 
Further, each application program requires setup and configuration, which can 

30 cause added costs and delays in implementation. 
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SUMMARY OF THE INVENTION 

These and other drawbacks in the prior art are overcome in large part 
by a system and method according to the present invention. According to one 
implementation of the present invention, a Generate QoSEthernet layer is 
5 provided, interposed between an IP protocol voice communication layer and 
the QoSEthernet layer. The Generate QoSEthernet layer intercepts call 
commands, such as call setup commands, and identifies a required QoS for 
the particular call. The Generate QoSEthernet layer then generates the QoS 
request commands required by the QoSEthernet layer. 

10 In one implementation, the Generate QoSEthernet layer is embodied in 

an H.323 Recommendation telecommunication system. The Generate 
QoSEthernet layer intercepts the H.225 call setup command, and accesses a 
database for a corresponding required QoS. The Generate QoSEthernet 
layer then provides the QoS request to the QoSEthernet layer. Various 

1 5 portions of the call setup command may be utilized for this purpose. For 
example, the bearer capability, the called party identification, or the 
conference reason portions of the call setup command may be associated in 
the database with particular QoS. 

In another implementation, the H.245 terminal capabilities exchange is 

20 used to determine the required QoS. During the H.245 terminal capabilities 
exchange, the Generate QoSEthernet layer analyzes the chosen codec(s), 
and accesses the database for the corresponding required QoS, which is then 
provided to the QoSEthernet layer. 

In still another implementation, the RAS information is used to 

25 determine the required QoS. For example, the gatekeeper admission request 
(ARQ) or bandwidth request (BRQ) signaling may be used to determine the 
QoS. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

A better understanding of the invention is obtained when the following 
detailed description is considered in conjunction with the following drawings in 



which: 

FIG. 1A and FIG. 1B illustrate exemplary program stacks according to 
the prior art; 

FIG. 2 is a diagram of an exemplary telecommunications system 
according to an implementation of the invention; 

FIG. 3 is an exemplary program stack according to an implementation 
of the invention; 

FIG. 4 is a diagram of an exemplary generate quality of service 
Ethernet module according to an implementation of the invention; 

FIG. 5 illustrates schematically use of H.225 call setup for deriving QoS 
commands according to an implementation of the invention; 

FIGs. 6A-6C illustrate mapping of various call setup commands to QoS 
levels according to an implementation of the invention; 

FIG. 7 illustrates use of TerminalCapabilities messaging to derive QoS 
levels according to an implementation of the invention; 

FIG. 8 illustrates use of RAS messaging to derive QoS levels according 
to an implementation of the invention; 

FIG. 9 illustrates mapping of bandwidth levels to QoS levels according 
to an implementation of the invention; 

FIG. 10 is a flowchart illustrating operation of an embodiment of the 
invention; 

FIG. 1 1 is a flowchart illustrating operation of an embodiment of the 
invention; and 

FIG. 12 is a flowchart illustrating operation of an embodiment of the 
invention. 

DETAILED DESCRIPTION OF THE INVENTION 

FIGs. 2-12 illustrate an improved system and method for providing QoS 
in an Ethernet-type local area network. Call commands are intercepted and 
used to determine a required QoS. QoSEthernet commands are then 
provided to a QoSEthernet layer. 
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Turning now to the drawings, and with particular attention to FIG. 2, a 
diagram illustrating an exemplary IP protocol telecommunications system 300 
according to an embodiment of the present invention is shown. In particular, 
the IP protocol communication system 300 may be embodied as an H.323 
5 Recommendation-compatible system. It is noted that, while described herein 
with regard to an H.323 network, the invention is equally applicable to 
networks such as MGCP (Media Gateway Control Protocol), SIP+ (Inter MGS 
Protocol), SGCP, MEGACO, and generally, any voice or multimedia over IP 
scheme. Further, it is noted that an exemplary generic H.323 system is the 
10 HiNet™ RC3000 system, available from Siemens. 

The telecommunications system 300 includes a local area network 
(LAN) or packet network 301 and, particularly, an Ethernet LAN. Coupled to 
the LAN 301 may be a variety of H.323 terminals 302a-d, a multi-point control 
unit (MCU) 306, an H.323 gateway 308, an H.323 gatekeeper 310, a LAN 
1 5 server 31 2, and a plurality of other devices such as personal computers (not 
shown). The H.323 terminals 302a-d are in compliance with the H.323 
Recommendation. Further, the H.323 terminals 302a-d include Generate 
QoSEthernet controllers or layers 304a-d, as will be described in greater 
detail below. 

20 More particularly, FIG. 3 illustrates a protocol stack according to an 

implementation of the invention. At the top are one or more application 
programs 103a. The application programs 103a, such as those of FIG. 1 A, 
may be embodied as one or more telephony programs, such as fax, voice, 
video, and the like. Next is an Internet Protocol voice communication stack, 

25 such as an H.323 protocol stack 101a, similar to that of FIG. 1A. Thus, the 

H.323 stack includes video codecs 102; audio codecs 104; a control layer 106 
supporting H.245 control signaling for negotiation of media channel usage, 
Q.931 (H. 225.0) for call signaling and call setup, and H.225.0 Registration, 
Admission and Status (RAS); a data layer 108 supporting T.120 for data 

30 conferencing; and an RTP/RTCP layer 110. The Internet Protocol voice 
communication stack 101a lies atop a U DP/TCP layer 1 12 and an IP layer 
1 14. Also included are a QoSEthernet layer 115 and an Ethernet layer 1 16. 
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Further, a Generate QoSEthernet layer 118 according to the present invention 
is provided. The Generate QoSEthernet layer 118 may be provided between 
the IP layer 114 and the QoSEthernet layer 1 15, as shown, or may be 
provided between the H.323 layer 101a and the IP layer 114. 
5 As will be described in greater detail below, the Generate QoSEthernet 

layer 118 intercepts call commands from the H.323 stack 101a, derives a 
required QoS therefrom, and generates the appropriate QoS commands for 
the QoSEthernet layer 115. 

Turning now to FIG. 4, an exemplary Generate QoSEthernet module 

10 304 is illustrated in greater detail. The Generate QoSEthernet module 304 
includes a control unit 402 coupled to a memory 404. The memory 404 
includes one or more lookup tables or databases 406 for storing conversions 
between call commands and QoSEthernet commands, as will be explained in 
greater detail below. The actual mappings may be configured by a system 

15 administrator or by the manufacturer. Also included is a buffer unit 408, 

including an input buffer 410 and an output buffer 412. The input buffer 410 
receives the call commands and buffers them during access of the lookup 
table 406. The call commands are then transferred to the output buffer 412 
and the appropriate QoS commands inserted into the data stream. The 

20 commands are then output from the output buffer to the QoSEthernet. 

As noted above, according to one implementation of the invention, the 
H.225 call setup message is used to derive the QoS required by the 
QoSEthernet layer 115. FIG. 5 illustrates schematically this process. Shown 
are an H.225 call setup command 500 and an exemplary QoS table 518. The 

25 QoS table 518 includes a plurality of QoS levels A, B, C, and D. The QoS 

levels A-D provide varying qualities of service. It is noted that, while four QoS 
levels are shown, in practice, differing numbers may be provided. 

The H.225 call setup command 500 includes a protocol discriminator 
field 502; a conference reference value field 504; a message type field 506; a 

30 bearer capability field 508; a called party number field 510; a calling party 
number field 512; and an H.323 protocol data unit 516, which includes 
conference goal information 514. As will be explained in greater detail below, 
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the bearer capability field 508 may be mapped to a particular QoS; the called 
party number 510 may be mapped to a particular QoS; or the conference goal 
information 514 may be mapped to a particular QoS. 

Exemplary mappings are shown in FIGs. 6A-6C. FIG. 6A illustrates the 

5 bearer capability field mapping 602. In particular, Voice is mapped to QoS 
level A; Voice and Video are mapped to QoS level B; and Data is mapped to 
QoS level C. It is noted that other QoS levels and/or mappings may be 
provided; thus, the figure is exemplary only. Similarly, FIG. 6B illustrates an 
exemplary mapping from a called party number 604. As shown, the called 

10 party number 1 maps to QoS level A; called party number 2 maps to QoS 

level B; and called party number 3 maps to QoS level C. Again, various other 
mappings may occur, as shown, for example, by the dashed line. Finally, the 
conference goal information 514 may be mapped as shown in FIG. 6C. In 
particular, as illustrated, whether the conference goal information indicates 

15 "set up new conference", "invite other into conference", or "join existing 

conference", the mapping is to QoS level A. Again, other mappings may be 
used. 

In addition to, or instead of, using the H.225 call setup command, one 
implementation of the present invention uses the H.245 terminal capabilities 

20 exchange to derive the required QoS. As is known, the H.245 

TerminaSCapabilitySet command includes a capability table, essentially a list 
of supported video and audio codecs. Exemplary tables 702 of audio/video 
codec combinations are shown in FIG. 7. Each table 702a, 702b. . ., may be 
mapped to a different quality of service level. Thus, video/audio codec setting 

25 1 may map to QoS level A; video/audio codec setting 2 may map to QoS level 
B. 

According to yet another implementation of the invention, RAS 
messaging and, in particular, the gatekeeper Admission Request (ARQ) or 
Bandwidth Request (BRQ) messages may be used to derive a desired QoS 
30 level. For example, FIG. 8 illustrates use of the RAS messaging for QoS 
derivation. Illustrated are an Admission request (ARQ) message 800, the 
corresponding QoS table 518, and an Admission Confirm message 820. As is 
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known, the ARQ message 800 includes a sequence number field 802, a 
terminal identification field 804, call type and call model fields 806, destination 
information field 808, globally unique call identification 810, and estimated 
bandwidth 812. The admission confirm message (ACF) 820 includes a call 
model field 822, a transport address field 824, and an allowed bandwidth field 
826. The destination information field 808 of the ARQ message 800 may be 
used in a manner similar to that described above with reference to the called 
party number to set the desired QoS field. 

Additionally, the bandwidth estimate field 812 may be used to set the 
QoS levels. More particularly, the bandwidth estimate field 812 provides an 
estimate of the bandwidth that will be required. Depending on the bandwidth 
required, higher or lower levels of QoS may be required. If the bandwidth 
estimate field 812 is used, the allowed bandwidth field 826 on the ACF 
message 820 may be used, as well. For example, the allowed bandwidth 
may require an increase or decrease in the QoS level needed. The QoS may 
also be changed during the call responsive to a Bandwidth Request, in a 
similar manner. 

The actual mapping from bandwidth to QoS level may proceed as 
generally described above with reference to the H.225 and H.245 mappings. 
For example, as shown in FIG. 9, a bandwidth level 1 maps to a QoS level A; 
a bandwidth level 2 maps to QoS level B; and a bandwidth level 3 maps to a 
QoS level C. Again, other mappings may be employed. 

Operation of an implementation of the invention is shown with 
reference to the flowchart of FIG. 1 0. In particular, the flowchart of FIG. 1 0 
illustrates use of the H.225 call setup command for QoS mapping. As shown, 
in a step 1002, the call setup command is issued, preparatory to making a 
call. In a step 1004, the call setup command is received by the Generate 
QoSEthernet module 304 and the QoS identifying field is read. As noted 
above, this may be the bearer capability field, the called party number field, or 
the conference goal information. In a step 1006, the control unit 402 of the 
Generate QoSEthernet module accesses the memory 404 for the QoS 
mapping, which had been preconfigured. In a step 1008, the appropriate QoS 
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level is identified and the commands required to request that QoS are 
generated. Finally, in a step 1010, the call setup command and the QoS 
Ethernet commands are forwarded out of the buffer unit 408 to the 
QoSEthernet layer. 

Operation of another implementation of the invention is shown with 
reference to the flowchart of FIG. 1 1 . In particular, the flowchart of FIG. 1 1 
illustrates the use of the H.245 terminal capabilities exchange for QoS setting. 
In a step 1102, the requesting terminal sends a call setup message. In a 
step 1104, the receiving terminal sends alerting and connect messages back. 
Next, in a step 1 106, the terminals undertake the terminal capabilities 
exchange, exchanging the TerminalCapabilitySet and Acknowledge 
messages. In step 1108, the Enable QoSEthernet module reads the 
capability table that was part of the exchange. In a step 1110, the control unit 
402 of the Generate QoSEthernet module accesses the lookup table for the 
corresponding QoS levels. In a step 1112, the control unit 402 generates the 
appropriate QoS signaling to the QoSEthernet layer. 

FIG. 12 illustrates operation of another implementation of the invention, 
in a step 1202, a client issues an ARQ command to the gatekeeper. In a 
step 1204, the Generate QoSEthernet module reads the appropriate fields of 
the ARQ message. As discussed above, this can include the destination 
information or the bandwidth estimate. In a step 1206, the Generate 
QoSEthernet module accesses the lookup table for the corresponding QoS 
command, which is generated in a step 1208. 

if the estimated bandwidth field had been used, then, in a step 1210, 
when the ACF is received from the gatekeeper, the Generate QoSEthernet 
module may update the QoS command. In particular, the Generate 
QoSEthernet module reads the allowed bandwidth field from the ACF 
message and determines if the bandwidth allowed is different and the QoS 
therefore requires updating, in a step 1212. If so, then the table is accessed 
and a new QoSEthernet command is issued, in a step 1214. Otherwise, the 
call proceeds. 

The invention described in the above detailed description is not 
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intended to be limited to the specific form set forth herein, but is intended to 
cover such alternatives, modifications and equivalents as can reasonably be 
included within the spirit and scope of the appended claims. 



WHAT IS CLAIMED IS: 
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1 1. A telecommunications system, comprising: 

2 an Ethernet-type local area network; and 

3 one or more telecommunications devices coupled to said Ethernet-type local 

4 area network, said one or more telecommunications devices including: 

5 an Internet Protocol voice communication stack; 

6 a Quality of Service Ethernet layer; and 

7 a Generate Quality of Service Ethernet layer interposed between said 

8 Internet Protocol voice communication stack and said Quality of Service 

9 Ethernet layer and adapted to intercept commands from said Internet Protocol 

1 0 voice communication stack, identify from said commands a quality of service 

1 1 required for individual calls, and generate corresponding Quality of Service 

1 2 commands to said Quality of Service Ethernet layer. 

1 2. A telecommunications system in accordance with claim 1 , said Internet 

2 Protocol voice communications stack comprising an H.323 compatible voice stack. 

1 3. A telecommunications system in accordance with claim 2, said 

2 commands comprising H.225 call setup commands. 

1 4. A telecommunications system in accordance with claim 3, said 

2 Generate Quality of Service Ethernet layer adapted to translate a bearer capability 

3 portion of said H.225 call setup commands into a Quality of Service Ethernet 

4 command. 

1 5. A telecommunications system in accordance with claim 3, said 

2 Generate Quality of Service Ethernet layer adapted to translate a called party 

3 identification portion of said H.225 call setup commands into a Quality of Service 

4 Ethernet command. 



1 



6. 



A telecommunications system in accordance with claim 3, said 
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2 Generate Quality of Service Ethernet layer adapted to translate a conference goal 

3 portion of said H.225 call setup commands into a Quality of Service Ethernet 

4 command. 

1 7. A telecommunications system in accordance with claim 2, said 

2 commands comprising H.245 terminal capabilities commands. 

1 8. A telecommunications system in accordance with claim 7, said 

2 Generate Quality of Service Ethernet layer adapted to translate a negotiated terminal 

3 capability into a Quality of Service Ethernet command. 

1 9. A telecommunications system in accordance with claim 1 , said 

2 commands comprising RAS commands. 

1 1 0. A telecommunications system in accordance with claim 9, said 

2 commands comprising Admission Request (ARQ) commands to a gatekeeper. 

1 11. A telecommunications system in accordance with claim 9, said 

2 commands comprising Bandwidth Request (BRQ) commands to a gatekeeper. 

1 12. A telecommunications device adapted to be coupled to an Ethernet- 

2 type local area network, comprising: 

3 an Internet Protocol communication stack; 

4 a Quality of Service Ethernet layer; and 

5 a Generate Quality of Service Ethernet layer interposed between said Internet 

6 Protocol voice communication stack and said Quality of Service Ethernet layer and 

7 adapted to intercept call commands from said Internet Protocol voice communication 

8 stack, identify from said call commands a quality of service required for individual 

9 calls, and generate corresponding Quality of Service commands to said Quality of 
10 Service Ethernet layer. 



1 1 3. A telecommunications device in accordance with claim 1 , said Internet 
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2 Protocol voice communications stack comprising an H.323 compatible voice stack. 
3 

1 14. A telecommunications device in accordance with claim 13, said 

2 commands comprising H.225 call setup commands. 

1 15. A telecommunications device in accordance with claim 14, said 

2 Generate Quality of Service Ethernet layer adapted to translate a bearer capability 

3 portion of said H.225 call setup commands into a Quality of Service Ethernet 

4 command. 

1 16. A telecommunications device in accordance with claim 14, said 

2 Generate Quality of Service Ethernet layer adapted to translate a called party 

3 identification portion of said H.225 call setup commands into a Quality of Service 

4 Ethernet command. 

1 17. A telecommunications device in accordance with claim 14, said 

2 Generate Quality of Service Ethernet layer adapted to translate a conference goal 

3 portion of said H.225 call setup commands into a Quality of Service Ethernet 

4 command. 

1 1 8. A telecommunications device in accordance with claim 13, said 

2 commands comprising H.245 terminal capabilities commands. 

1 1 9. A telecommunications device in accordance with claim 1 8, said 

2 Generate Quality of Service Ethernet layer adapted to translate a negotiated terminal 

3 capability into a Quality of Service Ethernet command. 

1 20. A telecommunications device in accordance with claim 12, said 

2 commands comprising RAS commands. 

1 21 . A telecommunications device in accordance with claim 20, said 
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2 commands comprising Admission Request (ARQ) commands to a gatekeeper. 

1 22. A telecommunications device in accordance with claim 20, said 

2 commands comprising Bandwidth Request (BRQ) commands to a gatekeeper. 

1 23. A method comprising: 

2 intercepting call commands from an Internet Protocol voice communication 

3 stack; 

4 identifying from said call commands a quality of service required for individual 

5 calls; and 

6 generating corresponding Quality of Service commands to a Quality of 

7 Service Ethernet layer. 

1 24. A method in accordance with claim 23, said Internet Protocol voice 

2 communications stack comprising an H.323 compatible voice stack. 

1 25. A method in accordance with claim 24, said call commands comprising 

2 H.225 call setup commands. 

1 26. A method in accordance with claim 25, comprising translating a bearer 

2 capability portion of said H.225 call setup commands into a Quality of Service 

3 Ethernet command. 

1 27. A method in accordance with claim 25, comprising translating a called 

2 party identification portion of said H.225 call setup commands into a Quality of 

3 Service Ethernet command. 

1 28. A method in accordance with claim 25, comprising translating a 

2 conference goal portion of said H.225 call setup commands into a Quality of Service 

3 Ethernet command. 

1 29. A method in accordance with claim 24, said commands comprising 
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2 H.245 terminal capabilities commands. 

1 30. A method in accordance with claim 29, comprising translating a 

2 negotiated terminal capability into a Quality of Service Ethernet command. 

1 31. A method in accordance with claim 24, said commands comprising 

2 RAS commands. 

1 32. A method in accordance with claim 31, said commands comprising 

2 Admission Request (ARQ) commands to a gatekeeper. 

1 33. A method in accordance with claim 31, said commands comprising 

2 Bandwidth Request (BRQ) commands to a gatekeeper. 
1 
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ABSTRACT OF THE DISCLOSURE 

A Generate QoSEthernet layer (118) is provided, interposed between an IP 
layer and a QoSEthernet layer (115). The Generate QoSEthernet layer (118) 
5 intercepts call commands, such as call setup commands, and identifies a required 
QoS for the particular call. The Generate QoSEthernet layer (118) then generates 
the QoS request commands required by the QoSEthernet layer (115). 
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PECLARATION FOR PATENT APPLICATION & POWER OF ATTORNEY 

As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next to 
my name, 

I believe I am the original, first and sole inventor (if only one name is listed 
below) or an original, first and joint inventor (if plural names are listed below) of the 
subject matter which is claimed and for which a patent is sought on the invention 
entitled: 

SYSTEM AND METHOD FOR PROVIDING AN 
INTERMEDIARY LAYER FOR VOIP CALL PIPE ESTABLISHMENT 



the specification of which (check one) 
X_ is attached hereto. 

_ was filed on as Application Serial No. 

and was amended on (if applicable) 

I hereby state that I have reviewed and understand the contents of the above 
identified specification, including the claims, as amended by any amendment 
referred to above. 

I acknowledge the duty to disclose all information known to me to be material 
to patentability as defined in Title 37, Code of Federal Regulations § 1.56. 

I hereby claim foreign priority benefits under Title 35, United States Codes, 
§ 1 19 of any foreign application(s) for patent or inventor's certificate listed below and 
have also identified below any foreign application for patent or inventor's certificate 
having a filing date before that of the application on which priority is claimed: 

PRIOR FOREIGN APPLICATION(S) Priority claimed 



(Number) (Country) (Day/month/year filed) 

(Number) (Country) (Day/month/year filed) 

(Number) (Country) (Day/month/year filed) 
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I hereby claim the benefits under Title 35, United States Code, § 120 of any 
United States application(s) listed below and, insofar as the subject matter of each of 
the claims of this application is not disclosed in the prior United States application in 
the manner provided by the first paragraph of Title 35, United States Code, §112,1 
acknowledge the duty to disclose material information as defined in Title 37, Code of 
Federal Regulations, § 1.56(a) which occurred between the filing date of the prior 
application and the national or PCT international filing date of this application: 



(Application Serial No.) (Filing date) (Status) 

(patented,pending, abandoned) 

(Application Serial No.) (Filing date) (Status) 

(patented, pending, abandoned) 

Power of Attorney : As a named inventor, I hereby appoint the following attorney(s) 
and/or agent(s) to prosecute this application and transact all business in the Patent 
and Trademark Office connected therewith. 

Adel A. Ahmed, Reg. No. 29,606; Stanton C. Braden, Reg. No. 32,556; Robert T. 
Canavan, Reg. No. 37,592; Dexter K. Chin, Reg. No. 38,842; Joseph S. Codispoti, 
Reg. No. 31,819; Lawrence C. Edelman, Reg. No. 29,299; Mark H. Jay, Reg. No. 
27,507; Stuart P. Kaler, Reg. No. 35,913; Rosa S. Kim, Reg. No. 39,728; Peter A. 
Luccarelli, Jr., Reg. No. 29,750; Jeffrey P. Morris, Reg. No. 25,307; Donald B. 
Paschburg, Reg. No. 33,753; Darryl A. Smith, Reg. No. 37,723; Heather S. Vance, 
Reg. No. 39,033; Scott T. Weingaertner, Reg. No. 37,756; Robert A. Whitman, Reg. 
No. 36,966; and Ira Lee Zebrak, Reg. No. 31,147. 

Send correspondence to : Direct telep hone calls to: 

Siemens Corporation Elsa Keller 

Intellectual Property Department Legal Administrator (908) 321-3026 

186 Wood Avenue South 
Iselin, N.J. 08830 



I hereby declare that all statements made herein on my own knowledge are true 
and that all statements made on information and belief are believed to be true, and 
further that these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or both, 
under Section 1001 of Title 18 of the United States Code and that such willful false 
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statements may jeopardize the validity of the application or any patent issuing 
thereon. 



Full name of 
joint inventor: 

Inventor's 
signature: 

Date: 

Residence: 

Citizenship: 

Post Office 
Address: 



William J. Beyda 



Cupertino, CA 95014 



USA 



21580 Edward Way, Cupertino, CA 95014 



Full name of 
joint inventor: 

Inventor's 
signature: 

Date: 

Residence: 

Citizenship: 

Post Office 
Address: 



Rudolf Bitzinger 



Santa Clara, CA 95054 



Austria 



1850 Nantucket Circle #247, Santa Clara, CA 95054 



